Exogenous and endogenous adenosine enhance the spinal antiallodynic effects of morphine in a rat model of neuropathic pain.
Adenosine analogs produce antinociception in normal animals and reduce allodynia and hyperalgesia following inflammation and nerve injury following spinal injection, yet none have been tested for clinical safety. While adenosine itself is in clinical trials for spinal administration, there is little data on the spinal effects of adenosine in animal models. In this study, we determined that the spinal administration of adenosine produced a dose-dependent reduction in tactile allodynia in rats following spinal nerve ligation without producing motor blockade. Although the maximal effect of adenosine was less than 50% reversal of allodynia, its duration of action was >24 h after a single spinal injection. In contrast, injection of a synthetic adenosine analog which produced an anti-allodynic action to a similar degree of effect resulted in a pronounced motor blockade. Spinal opioid action has been suggested to result in part from spinal adenosine release. We hypothesized that the reduced efficacy of spinal morphine in nerve injury-induced allodynia and hyperalgesia might reflect a disruption in this spinal opioid-adenosine mechanism. Spinal morphine itself produced a minimal reduction in allodynia in rats following spinal nerve ligation and this was enhanced in an additive manner by spinal adenosine. The maximal effect of this combination resulted in less than 60% reversal of allodynia. In contrast, spinal injection of adenosine deaminase or reuptake inhibitors greatly enhanced the effect of spinal morphine, resulting in over 80% reversal of allodynia. These results support the clinical testing of spinal adenosine alone and with morphine in the treatment of neuropathic pain, and further testing of the proposed opioid-adenosine link in normal and hyperesthetic conditions.